Increase in peripheral oxidative stress during hypercholesterolemia is not reflected in the central nervous system: evidence from two mouse models.
In recent years oxidative stress has been widely implicated as a pathogenetic mechanism of several diseases, and a variety of indices and assays have been developed to assess this phenomenon in complex biological systems. Most of these biomarkers can be measured virtually in every biological fluid and tissue, providing us with the opportunity to assess their formation at local site of oxidative injury. However, despite their widespread use, it is still not completely clear how their peripheral formation correlates with the levels measured in the central nervous system. For this reason, we utilized two well-characterized animal models of chronic peripheral oxidative stress, low-density lipoprotein receptor (LDLR)-deficient and C57BL/6 mice on a high fat diet. After 8 weeks on the diet, we assessed isoprostane, marker of lipid peroxidation, and carbonyls, marker of protein oxidation, in several organs of these animals. Compared with animals on chow, mice on the high fat diet showed a significant increase in both biomarkers in plasma, heart, aorta and liver but not in brain tissues. This observation was confirmed by the selective accumulation of radioactivity in the peripheral organs but not in the brains of mice injected with tritiated isoprostane. Our findings indicate that in hypercholesterolemia the peripheral formation of oxidative products does not contribute to their levels found in the central nervous system.